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(54) PLASTIC CONTAINER WITH BARRIER PROPERTIES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plastic container enabling 
the properties of plastic, which permeate low-molecular gas such as 
oxygen, carbon dioxide and steam, to be reliably reduced by covering 
the plastic container with a thin film, and forming thereon a thin film 
which causes no deterioration in barrier properties even in the case 
where contents are brought into direct contact with the plastic container 
and are subjected to retorting treatment or the like. 
SOLUTION: A plastic base material 1 of the plastic container is covered 
with silicon compound vapor-deposited thin film layers, and at least the 
outermost face layer of the vapor-deposited layers consists of a silicon 
compound vapor-deposited thin film layer 2 mainly composed of silicon 
carbide or silicon nitride. For example, the plastic base material 1 is 
covered with a silicon compound vapor-deposited thin film layer 3 
mainly composed of silicon oxide, and an upper face of the thin film 
layer 3 is covered with the silicon compound vapor-deposited thin film 
layer 2, as the outermost layer which is mainly composed of silicon 
carbide or silicon nitride. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The barrier property plastic envelope which a silicon compound vacuum evaporationo thin film layer is covered on a 
plastics base material, and is characterized by consisting of a silicon compound vacuum evaporationo thin film layer of this vacuum 
evaporationo thin film layer to which the outermost surface layer uses silicon carbide or silicon nitride as a principal component at 
least. 

[Claim 2] The barrier property plastic envelope which the coat of the silicon compound vacuum evaporationo thin film layer which 
uses oxidation silicon as a principal component on a plastics base material is carried out, and is characterized by consisting of a silicon 
compound vacuum evaporationo thin film layer of this vacuum evaporationo thin film layer to which the outermost surface layer uses 
silicon carbide or silicon nitride as a principal component at least. 

[Claim 3] The barrier property plastic envelope characterized by being claim 1 and the barrier property plastic envelope of two 
publications, and the total thickness of the silicon compound vacuum evaporationo thin film layer by which the coat was carried out on 
said plastics base material being 5-100nm. 

[Claim 4] The barrier property plastic envelope characterized by the atomic-weight presentation ratio of the oxygen in the film of the 
silicon compound vacuum evaporationo thin film layer formed in said outermost surface layer being 30% or less in claim 1 thru/or the 
barrier property plastic envelope of three given in any 1 term. 

[Claim 5] The barrier property plastic envelope characterized by forming the silicon compound vacuum evaporationo thin film layer 
formed in the outermost surface layer at least by PVD vacuum deposition in the barrier property plastic envelope of claim 1 thru/or 
claim 4 given in any 1 term, and using silicon carbide and silicon nitride as the ingredient. 

[Claim 6] The barrier property plastic envelope characterized by forming the silicon compound vacuum evaporationo thin film layer 
formed in the outermost surface layer by CVD vacuum deposition in the barrier property plastic envelope of claim 1 thru/or claim 4 
given in any 1 term, and using the organosilicon compound monomer as the ingredient. 

[Claim 7] The barrier property plastic envelope characterized by said organosilicon compound monomer being an organosilicon 
compound monomer which does not contain oxygen in a barrier property plastic envelope according to claim 6. 
[Claim 8] The barrier property plastic envelope which is a barrier property plastic envelope of claim 1 thru/or claim 7 given in any 1 
term, and is characterized by the silicon compound vacuum evaporationo thin film layer of said outermost surface layer consisting of 
structure which touches contents directly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plastic envelope excellent in physical properties, such as barrier property 
manufactured by forming the thin film which has barrier property with vacuum evaporation technique in a plastic envelope. 
[0002] 

[Description of the Prior Art] The plastic envelope is widely used as a container in the field with the various food fields, drugs fields, 
etc. recently [ here ] from various properties, such as the ease of the shaping, and lightweight nature, a point which is low cost further. 
[0003] However, the plastic envelope has the property which penetrates low-molecular gas like oxygen, a carbon dioxide, and a steam, 
and had the field which must be compensated as a container. Although various policies are taken in order to solve many of these 
problems, each has various problems and it has not solved completely. 

[0004] For example, as one of the approaches which reduces the gas permeability of a plastic envelope, the laminating of two or more 
plastic material is carried out, or there is an approach which has blended enough and is carried out. although until gas permeability can 
be reduced to some extent if these approaches are used, in the time of using it for the container which asks for higher barrier property, 
it cannot decrease to the target gas permeability, and also has the problem of causing trouble also in respect of recycle. Moreover, the 
cost of the resin to be used is also very high. 

[0005] Although carrying out insert molding of the film with high gas barrier property etc. is performed to others in order to raise gas 
barrier property, it has the problem that a forming cycle will become complicated and manufacture costs will also become high. 
[0006] The technique of using a vacuum deposition method for a plastic envelope, and performing a coat (membrane formation) is 
known in recent years [ here ]. For example, the thin film which uses vacuum evaporation technique for a film and has barrier property 
is made to form, it is laminated and there are some which manufacture a film bag or form the thin film which uses vacuum evaporation 
technique for a plastics bottle inside-and-outside side, and has barrier property. As these problems, when the vacuum evaporationo 
side touched contents and directly, the vacuum evaporationo film deteriorated, and when barrier property fell or retorting etc. was 
performed, it had the problem that barrier property fell similarly. 
[0007] 

[Problem(s) to be Solved by the Invention] It is offering the plastic envelope which formed the thin film with which barrier property's 
does not fall even if it reduces certainly the property penetrating low-molecular gas like the oxygen of plastics, a carbon dioxide, and a 
steam, by carrying out the coat of the thin film to a plastic envelope and performs direct contact, retorting, etc. of contents in this 
invention while solving the conventional trouble. 
[0008] 

[Means for Solving the Problem] That is, a silicon compound vacuum evaporationo thin film layer is covered on a plastics base 
material, and invention of claim 1 is a barrier property plastic envelope characterized by consisting of a silicon compound vacuum 
evaporationo thin film layer of this vacuum evaporationo thin film layer to which the outermost surface layer uses silicon carbide or 
silicon nitride as a principal component at least. 

[0009] It is the barrier property plastic envelope characterized by carrying out the coat of the silicon compound vacuum evaporationo 
thin film layer which uses oxidation silicon as a principal component on a plastics base material, and invention of claim 2 consisting of 
a silicon compound vacuum evaporationo thin film layer of this vacuum evaporationo thin film layer to which the outermost surface 
layer uses silicon carbide or silicon nitride as a principal component at least. 

[001 0] It is the barrier property plastic envelope with which total thickness of the silicon compound vacuum evaporationo thin film 
layer by which invention of claim 3 is above-mentioned claim 1 and the barrier property plastic envelope of two publications, and the 
coat was carried out on said plastics base material is characterized by being 5-100nm. 

[001 1] Invention of claim 4 is a barrier property plastic envelope with which the atomic-weight presentation ratio of the oxygen in the 
film of the silicon compound vacuum evaporationo thin film layer formed in said outermost surface layer is characterized by being 
30% or less in above-mentioned claim 1 thru/or the barrier property plastic envelope of three given in any 1 term. 
[001 2] Invention of claim 5 is a barrier property plastic envelope characterized by forming the silicon compound vacuum evaporationo 
thin film layer formed in the outermost surface layer at least by PVD vacuum deposition, and using silicon carbide and silicon nitride 
as the ingredient in the barrier property plastic envelope of above-mentioned claim 1 thru/or claim 4 given in any 1 term. 
[001 3] Invention of claim 6 is a barrier property plastic envelope characterized by forming the silicon compound vacuum evaporationo 
thin film layer formed in the outermost surface layer by CVD vacuum deposition, and using the organosilicon compound monomer as 
the ingredient in the barrier property plastic envelope of above-mentioned claim 1 thru/or claim 4 given in any 1 term. 
[0014] Invention of claim 7 is a barrier property plastic envelope characterized by said organosilicon compound monomer being an 
organosilicon compound monomer which does not contain oxygen in the barrier property plastic envelope of the claim 6 above- 
mentioned publication. 

[001 5] Invention of claim 8 is the barrier property plastic envelope of above-mentioned claim 1 thru/or claim 7 given in any 1 term, 
and is a barrier property plastic envelope characterized by the silicon compound vacuum evaporationo thin film layer of said outermost 
surface layer consisting of structure which touches contents directly. 
[0016] 

[Embodiment of the Invention] A sectional view is shown although membranes were formed with the vacuum deposition method to 
the plastic envelope at drawin g 1 . With a plastic envelope, as for a vacuum deposition method, PVD, a CVD method, a spatter, etc. 
are raised from a film-like thing here including a blow molding article and an injection-molded product. 

[001 7] Especially fixed does not have vacuum deposition, and as long as it can be formed by using the silicon compound of the target 
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silicon carbide and silicon nitride as a principal component (coat), it may use any approach. 

[001 8] this invention persons discovered that the film which uses silicon carbide or a silicon nitride compound as a principal 
component was equal to direct contact and retorting of contents while inquiring. Therefore, the barrier was improved with these silicon 
compounds, and it considered using these silicon compound vacuum evaporationo thin film layers as a protective layer. 
[0019] The improvement in the barrier is good for the base material 1 (or front face of a container body) of the plastic envelope shown 
in drawing 1 directly like this invention claim 1 to cover the silicon compound vacuum evaporationo thin film layer 2 which uses 
silicon carbide or a silicon nitride compound as a principal component (coat formation). 

[0020] Although improvement in a certain amount of oxygen barrier property can be performed also in the film configuration which 
uses this silicon carbide or silicon nitride as a principal component, since it is unrealizable, as for high barrier property, it is desirable 
to form the silicon oxide layer 3 on the base material I of a plastic envelope, and to form on it the silicon compound vacuum 
evaporationo thin film layer 2 which used silicon carbide or silicon nitride as the principal component like this invention claim 2. If it 
is this configuration, high barrier property will be obtained with the coat of the silicon oxide layer 3, and also since a silicon oxide is 
transparent and colorless, light transmission can be raised. Moreover, the layer which used above-mentioned silicon carbide or above- 
mentioned silicon nitride as the principal component may be prepared in the inferior surface of tongue of the oxidation silicon film for 
the block from both sides, and adhesion. 

[0021] Barrier property of total thickness of the silicon compound prepared on the base material 1 of a plastic envelope does not 
improve that it is desirable to be referred to as 5-100nm, and it is this below range, but it has the problem of becoming it easy to 
generate a crack to be this more than range. Moreover, although being set to 5-50nm is desirable as for the thickness of the silicon 
compound vacuum evaporationo thin film layer which used silicon carbide or silicon nitride as the principal component, it is not 
limited to this. 

[0022] As for the atomic-weight presentation ratio of the oxygen in the silicon compound which uses the silicon carbide or silicon 
nitride of this invention as a principal component, it is desirable that it is 30% or less. As there are few atomic- weight presentation 
ratios of oxygen, they are more desirable. However, if the sample which formed membranes (coat formation) is exposed into 
atmospheric air, in order that [ which it is sufficient for and cannot remove oxygen completely under the effect of the residual oxygen 
in a coat etc. ] a front face may oxidize, as for the atomic- weight presentation ratio of the oxygen in the silicon compound which uses 
silicon carbide or silicon nitride as a principal component, considering as 30% or less is desirable. 

[0023] Moreover, if the approach of forming the silicon compound which uses silicon carbide or silicon nitride as a principal 
component is PVD, silicon carbide or silicon nitride will be made to heat and evaporate, and the approach of forming membranes (coat 
formation) is mentioned. Although the ion blading effectiveness can also be performed in that case, as reactant gas, gas other than 
oxygen, such as inert gas and nitrogen, must perform. 

[0024] If it is a CVD method, the approach of carrying out gas supply of the organosilicon compound monomer, making plasma-ize it, 
and carrying out coat formation is desirable. Also in this case, gas other than oxygen, such as inert gas and nitrogen, needs to perform 
as reactant gas. 

[0025] As an organosilicon compound monomer, although a silane, a disilane, methylsilane, dimethyl silane, a trimethyl silane, a 
tetramethylsilane, tetramethyl disiloxane, hexa methyl disiloxane, octamethyl trisiloxane, a decamethyl tetra-siloxane, a hexa methyl 
disilane, a tetramethoxy silane, a tetra-ethoxy silane, etc. are raised, it does not limit to this. Moreover, although the monomer which 
does not contain oxygen as an organosilicon compound monomer is more desirable and it is more desirable to use a silane, a disilane, 
methylsilane, dimethylsilane, a trimethyl silane, a tetramethylsilane, a hexa methyl disilane, etc., it does not limit to this. 
[0026] 

[Example] The gestalt of implementation of the above-mentioned invention is explained below using an example. Moreover, barrier 
property was evaluated by measuring the amount of oxygen transparency before preservation of each sample of the film gestalt 
acquired by the example and the example of a comparison (fmol/m2 - s and Pa, or mol/m2 - s and Pa). Moreover, after putting these 
samples into a NaCl 1% solution and saving for three days at 40 degrees C, it is the amount of oxygen transparency after preservation 
similarly. (fmol/m2 -s and Pa) It measured and barrier property was evaluated. The result is shown in Table 1. In addition, f of Unit 
fmol is 10-15. A numeric value is expressed. 
[0027] 
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[0028] The laminating of the silicon compound which makes silicon carbide the source of vacuum evaporationo to the plastic film 
made from <example l> polyethylene terephthalate, and uses silicon carbide as a principal component with PVD vacuum deposition 
was carried out. The vacuum evaporationo thickness of a silicon compound was 10nm, and the atomic-weight presentation ratio of the 
carbon in the film, silicon, and oxygen was 3:1:1. 

[0029] The laminating of the silicon compound which makes oxidation silicon the source of vacuum evaporationo to the film used in 
the <example 2> example 1 and the same plastic film made from polyethylene terephthalate, and uses oxidation silicon as a principal 
component with PVD vacuum deposition was carried out. The vacuum evaporationo thickness of the silicon compound which uses 
oxidation silicon as a principal component was 15nm, and the atomic-weight presentation ratio of the carbon in the film, silicon, and 
oxygen was 1 :2:4. Then, the laminating of the silicon compound film which uses silicon carbide as a principal component further was 
carried out to the top face of the silicon compound film which uses this oxidation silicon as a principal component The thickness of 
the silicon compound film which uses silicon carbide as a principal component, the presentation, and the membrane formation 
approach presupposed that it is the same as that of an example 1 . 

[0030] The laminating of the silicon oxide which uses oxidation silicon as a principal component with CVD vacuum deposition using 
a tetramethoxy si lane and oxygen gas to the film used in the <example 3> example 1 and the same plastic film made from 
polyethylene terephthalate was carried out. The vacuum evaporationo thickness of the silicon oxide which uses oxidation silicon as a 
principal component was 1 8nm, and the atomic-weight presentation ratio of the carbon in the film, silicon, and oxygen was 1:1:2. 
Then, only the tetramethoxy silane was further used for the top face of the silicon oxide film which uses this oxidation silicon as a 
principal component, and the laminating of the silicon oxide film which uses silicon carbide as a principal component with CVD 
vacuum deposition was carried out. The thickness of the silicon oxide film which uses silicon carbide as a principal component was 
5nm, and the atomic- weight presentation ratio of the carbon in the film, silicon, and oxygen was 3:2:2. 

[003 1] The laminating of the silicon oxide which uses oxidation silicon as a principal component with CVD vacuum deposition was 
carried out like the <example 4> above-mentioned example 3. Then, only dimethylsilane was further used for the top face of the 
silicon oxide film which uses this oxidization silicon as a principal component, and the laminating of the silicon oxide film which uses 
silicon carbide as a principal component with CVD vacuum deposition was carried out. The thickness of the silicon oxide film which 
uses silicon carbide as a principal component was 8nm, and the atomic-weight presentation ratio of the carbon in the film, silicon, and 
oxygen was 5:2:1. 

[0032] The laminating of the silicon oxide which uses oxidation silicon as a principal component with CVD vacuum deposition was 
carried out like the <example 5> above-mentioned example 3. Then, a disilane and nitrogen were further used for the top face of the 
silicon oxide film which uses this oxidization silicon as a principal component, and the laminating of the silicon compound film which 
uses silicon nitride as a principal component with CVD vacuum deposition was carried out. The thickness of the silicon compound 
film which uses silicon nitride as a principal component was 8nm, and the atomic-weight presentation ratio of the carbon in the film, 
silicon, oxygen, and nitrogen was 1:2:1:3. 

[0033] It considered as the configuration which vapor-deposits nothing to the film used in the <example 1 of comparison> example 1, 
and the same plastic film made from polyethylene terephthalate. 

[0034] It considered as the same configuration as an example 2 except having considered as the configuration which does not carry out 
the laminating of the silicon oxide film which uses silicon carbide as a principal component to the top face of the silicon compound 
film which uses the oxidation silicon in the <example 2 of comparison> above-mentioned example 2 as a principal component. 
[0035] It considered as the same configuration as an example 3 except having considered as the configuration which does not carry out 
the laminating of the silicon oxide film which uses silicon carbide as a principal component to the top face of the silicon compound 
film which uses the oxidation silicon in the <example 3 of comparison> above-mentioned example 3 as a principal component. 
[0036] 

[Effect of the Invention] Even if the barrier-property plastic envelope of this invention reduces certainly the property penetrate low- 
molecular gas like the oxygen of plastics, a carbon dioxide, and a steam, by carrying out the coat of the thin film to a plastic envelope 
and performs direct contact, retorting, etc. of contents, it is effective in the ability to be able to offer the plastic envelope in_which the 
thin film with which barrier property does not fall was formed, and able to offer the container which is equal to direct contact of 
contents excellent in the barrier property which solved the conventional trouble. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the gestalt of 1 operation of the barrier property plastic envelope of this invention. 
[Drawing 2] The sectional view of the gestalt of other operations of the barrier property plastic envelope of this invention. 
[Description of Notations] 

1 — Plastic envelope base material 

2 -- Silicon compound vacuum evaporationo thin film layer which uses silicon nitride or silicon carbide as a principal component 

3 -- Silicon compound vacuum evaporationo thin film layer which uses a silicon oxide as a principal component 

[Translation done.] 
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DRAWINGS 



[Drawing 11 
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